Previous neuroimaging research on cognitive processing of speech tone has generated dramatically different patterns of findings. Even at the basic perception level, brain mapping studies of lexical tones have yielded inconsistent results. Apart from the data inconsistency problem, experimental materials in past studies of tone perception carried little or minimal lexical semantics, an important dimension that should not be dispensed with because speech tones serve to distinguish lexical meanings. The present study sought to examine the neural correlates of the perception of speech tone using lexically meaningful experimental stimuli. A simple lexical tone perception task was devised in which native Mandarin speakers were asked to judge whether or not the two syllables of an auditorily presented Chinese bisyllabic word had the same tone. We selected bisyllabic words as experimental stimuli because Chinese monosyllables often convey little or very vague meanings due to rampant homophony. We found that the left inferior frontal gyrus, the right middle temporal gyrus and bilateral superior temporal gyri are responsible for basic perception of linguistic pitches. Our interpretation of the data sees the left superior temporal gyrus as engaged in primary acoustic analysis of the auditory stimuli, while the right middle superior temporal gyrus and the left inferior frontal region are involved in both tonal and semantic processing of the language stimuli.
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In a tonal language, lexical tone is used to distinguish lexical or grammatical meanings. Since tonal languages account for around 50% of the world's languages (Maddieson, 2013) , understanding the neural substrates underlying speech tone perception in native speakers has been a central question in electrophysiological and neuroimaging research on spoken language (Luo et al., 2006; Nan, Friederici, Shu, & Luo, 2009; Ren, Yang, & Li, 2009; Ren, Tang, Li, & Sui, 2013; Tsang, Jia, Huang, & Chen, 2011; Xi, Zhang, Shu, Zhang, & Li, 2010; Yang, Gates, Molenaar, & Li, 2015; Zhang, Shu, Zhou, Wang, & Li, 2010 , 2011 . While existing research has yielded important findings on how lexical tone is neuroanatomically represented, the experimental tasks employed in brain mapping studies tap dramatically different cognitive processes, including perception and working memory (Gandour et al., 2002 (Gandour et al., , 2003 Hsieh, Gandour, Wong, & Hutchins, 2001; Klein, Zatorre, Milner, & Zhao, 2001;  
